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ABSTRACT

READABILITY ANALYSIS OF SRA POWER BUILDERS

All Examination of the. Readability Levels.
,/ of the Power Builder Comp of the

SRA Reading Laboratory IIIB as Measure
by`the pale-Chall Readability Formula

by.

Ellen Uneli Rosen
.Master of Arts in Secondary Education

with a Specialization in Reading Improvement

May, Y975

This st.u.dy evaluates the readability levels__ of frequently used

literacy' mater/ials, specifically the power builder component of the

SRA Reading Laboratory IIIB. A review of the readability literatur.0

reveals numerous studies performed on content area textbooks but

relatively few studies performed on literacy materials. Three-

questions are asked: a) What isthe Dale-Chall readability level of

each poWer builder; b) What is the average Dale-ChalI readability

level of each color level; and c) Do the Dale-Chall readability levels

for each color level correspond to the readability levels asserted by

the publisher?

A computer analysis of the powei builders, indicates that .,,,

a) readability scores for individual power builders iange from grade
. ._ .
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4..0 to grade 14.0; b) the average readability score for each level

ranges from grade 5.8 to g`rade 12. 2; and c) the avera-ge Dale-Chall

readability score for all levels to 1;4 years higher than the

publisher-detprrnined grade level. Recomrr.endatins arc nrade foi

--Applicatimr:of=threh-find-inve-an(FEhe-rev-i-s-Torrof-theal-
Chall formula.
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Chapter I: THE PROBLEM

Introduction and Background

A priiiii-concept in modern education is individualiafion.--

Teachers are charged with the responsibility of finding suitable and

understandable materials for each student or group of students.

Teachers are held accountable for what they teach, yet often find

themselves misled by inaccurate advertising claims of publishing

companies. Mills and Richardson (1963), Bryant (197.2), and

Feinberg (1973) determined that 'some publishers do not submit

texts to readability analyses, some make false claiffis concerning

the difficulty of the texts,, and\ some do not reveal the criterion upon.,

which readability levels are determined.

This concept is particularly important in an era When an

estimated three million or more students cannot read their litera-

ture texts (Aukerman, 1965). .Kempfer (1950) declared a need for

reading materials to be written at or below sixth grade level be-

cause nearly one-half of all adults had not gone beyond ninth grade

schooling. Dale (1949), in his work for the National- Tuberc/ulosis

Association, was confronted with-the necessity of making informa-

tion pamphlets readable because so many people were of limited

education. He found that materials could be written at a seventh

grade level and be understood by limited education readers as well

as by good readers.

Statement of Problem

Chall (1955) acknowledged that teacher judgMent of difficulty

corresponded fairly well with tested difficulty. Despite such

10
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judgments, Chall asserted; many children were given material that
was too difficult for them to read and undetstandthe.result, Chall
felt, of publidher underestimates of

__designed for given a es an
oin e

outzthat with-the abundance-of materials available at any given level
or subject, teachers must rely on the advertising claims.of pub-
lishing companies, which frequently do not reveal the Criteria upon
which grade levels, re determined, Mills and Richardson (1963)
surveyed twelve publishing companies and asked about the use of
grade ,levels and readability formulas, They found it significant
that five out of the twelve companies did not reply, Of thes-eVen
responding, approximately half were annoyed that the researchers
should infer the need for readability analyses, The remainder
acknowledged the use of the author's or an educational consultant's
opinion, Eleven years later, this practice continues: in aPrivate
communication (July 9, 1974), George Paterson, senior editor of

Sciienee Research Associates, 'stated that the editors of Science
Res earch Associates

employ a formulaic measure [similar in kind tothe Fry, Flesch, Spache; or Dale-Chall formulas]to establish an over-all objective framewo_rac.-hcolor level, and within that frame ork hey manip-ulate judgmental matters that will further suit thematerials to the experience, maturity, and linguis-tic sophistication of the intended audience,

Rationale
Although many studies have been performed on content area

tektbooks ('Cline, 1972, 1973; Cox, 1971; Fields, 1973; Simmons
& Cox, 1972), few have been performed in the literacy area,

11
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Rakes (1972, 1973as, 19V applied several readability formulas to,

materials used in adult basic education Classes and.found inconsis-
tencies among the-readability estimates,- teaCher judgments, and

publisher estimates.

3,

Purpose

The purpose of this study is to evaluate the readability levels

f frequently used literacy materials, specifically the po-wer builder

component of the SRA Reading Laboratory IIIB (Science Research

Associates, 1963).

Questions to be Answered

This study will answer the following questions:

1) What iS the Dale-Chall readability level of each power

builder in the SRA Reading Laboratory IIIB?

2) What is the average Dale - Chall readability level of each

color level within the SRA Reading Laboratory IIIB?

3) Do the Dale-Chall readability levels for each color level

correspond to-the readability levels asserted by the

publisher ?

Assumptions

For the purpose of this survey, the following elements are

as sumed present in the SRA Reading Laboratory being studied:
a) a sufficient and appropriate level of interest and appeal;

b) appropriate and sequentially organized cemprehensiontand vocab'-

ulary skills; and c) appropriate and .sequentially organized rate,
listening, and.notetaking skills. Finally, the success of tile SRA

/
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Reading Laboratory in teaching the purported skills is not in

question,

. ,
, Definitions

Assisned grade level, grade el: the level of school at

which tqct or material is used, usually based u n publisher
.§

recomaeadation.

Color level: a grouping of several power builders with the

same publisher-determined grade level and identified by,a. specified

color,

Literacy materials: those materials used to teach-reading

skills, as distinguished from those materials written or designed-,

to impart criformation in a content area.

Readability: the relative ease or diffictulty with which a

particular piece of writing may be understood or compiehended.

Readability formula.: a regressionfokmula, based_on

counting and weighting of the most significant elements in_predict-='
. ,

ing readability, which gives an objective measure of the difficulty

of a writing sathple.

Readability level: a grade level equiva nt of a gassage. of

.,writing, derived from a readability formula, which predicts the

relative or difficulty of the passage. Tha, a passage with

"eighth grade readability indicates that the majority of studenta in

eighth grade would have minimum difficulty in understanding or

comprehending the passage, as measured by some.for'm of post-

test.

1 3
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Limitations

The readability levels determined in this study are derived

from the Dale-Chall readability formula (Dale & Chall, 1948a), Use

of other formulas, particularly those based primarily on sentence

length or syllable count, might produce different readability scores.

Further, the Dale-Chall readability scores derived for 'the power

builders in the SRA Reading Laboratory LEIB cannot be generalized

to other components of the Reading Laboratory kits, to other SRA

materials, or to any other literacy materials.

Outline

Chapter II will survey literature related to the study of

readability. Chapter III will discuss methodology. Chapter IV

will present the findings of this survey. Chapter V will thep discuss

'these findings;

C \*;
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Chapter II: REVIEW 61: THE LITERATURE

Since the development of ttl st readability measures,
.

much literature has been written in the area of reada'Sility. :This

chapter summarizes the development of the, Dale - Chall forrnala,

the criticisms of readability formulas,: recent developments in

readability study, readability studies in education, sand readability

studies in rela.ted:.tareas.

Development of the_Dale-Chall Formula

Dale and Chall (1949) defined readability as

the sum total (including the interactions) of
all those elements within a 'given piece of
printed material that affects the success a
group of readers have with it, 'The success
is the extent to which they understand it,
read it at an optimum speed, and find it
interesting [ p, 23].

The idea behind readability is to match the reader with the

printed material (Chall, 1955, '1958)1 The Dale-Chall formula (Dale

& Chall, 1948a, 1948b), the tool used' in this study, is said to be one

of the best readability formulaS available (Chall, 1958; Klafe, 1952,

1463; Koenke, 1971; Nyman, Kearl & Powers, 1961; Powers,

Sumner & Kearl, 1958). Several attempts, however, ha've been made

to improve it, and Chan (1956) surveyed users and solicited their

suggestions fof improving the formula.
1-

Several tables have been developed to shorten the.,time

required for arithmetic computation (Klare, 1952; Koenke, 1971;

R. J. Williams, 1972); Goltz (1964) offered evidence that holding

constant the number of words in sample passages would afford

quicker calcillation with .99. corielation between the constant

r I5
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number method and the original word count method. Martin and Lee

.(1961) found That samples taken at 50 page intervals yielded a grade

placement as dependable as those taken at 10 page intervals.

Nyman, et al. (1961) attempted to shorten the Dale list to include'

only those words appearing on both the Dale list and the Thorndike-

Lorge AA group(the 1037 most frequently used words). However,

using this list of 920 words resulted in loss of precision aid predic-

tive power.'

Another problem has been the datedness of the vocabulary.

The Dale-Chall formula was built upon the 1526 edition of the

McCall-Crabbs Standard Test Lessons in Reading, material which

Dale and 'Chall (1948a) admitted had deficiencies but was the best

available at the time. The McCall-Crabbs tests were revised in

1950 and Powers, et al. (1958) revised the Dale-Chall to reflect the

changes in the language and population. Although the formula co-

efficients in the revision have the same-statistical validity as those

calculated in the originarfoikriru la, the authors offered the rOwer

formula with sOlna,kzeservations.

Efforts have been made to revise the Dale list. Holmquist
.

(1968a, 1968b) added a fourth grade science vocabulary of approxi-

mately 100 words and again calculated the formula, this time -on the

"1961 version of the McCall-Crabbs tests; formula coeffiCients were

similar in statistical validity to those calculated in the original'

formula, Brown (1965) added words appearing in elementary science

texts to the Dale list and found that the readability levels were lower

using the updated list. He concluded that the probable reason the

1-6
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Dale-Chall consistently ranked books higher than the actual level

was because of the abundance of technical or new terms absent #rim
.the Dale list but present in science textbooks. Stocker (1968,
1971-72) offered an additional list of about 200 words commonly,'

known by fourth graders educated for three of more years,In

.Catholic schools.

In a related study, Babcock (1971) attempted to determine

whether figurative language affected the readability of a literary.
passage. She found that the number of figures of speech did not
affect readability or readers' comprehension.

Criticisms of Readability Formulas

Given the need to assess the difficulty of printed material,

one may ask whether a readability formula is the best method of such
assessment. I ed, readability formulas have been criticized on

several counts.

''Ne lect of Reader' ontribution

Feinberg (1 7 ), asking on the one hand for an assessment

of publisher claims, acknowledged that'formulas do not considet
the interests, backgrounds, abilities, or needs of the reader. Dale

and Chall (1949) realized that success in reading depends on the

.reader-.-his reading skill, intelligence, experience, maturity,
interest, and purpose in reading--as Well as on the suitability of

material. Kiare (1963, 1973) pointed out that language factors

(word frequency, word length; sentence length, redundancy)

interact with human factors (recognition, speed, educational level,
special reading experience, memory span, learning set, motivation),



which-in turn interact with reading'behaviors (reading efficiency,

judgment of difficulty or acceptability, comprehension, learning,.
retention), He concluded that one must specify when and under what

conditions readability:measure is likely to be predictive; that is,

the importance of a readability level may vary with the reader's

level of motivation and competency as a reader.

Neglect of Syntactic Elements

Linguists have recently criticized readability form las for
neglecting to evaluate syntactic elements, Borrnuth(1966, 1968,

1969) pointed outitthht readability formulas showed Hate understand-

ing of the nature of language and neglected to account for grammati

structures, Von Glasersfeld (1970- 1971) said that studies based on

traditional or generative grammars do not account for some factors

making the reading proceps difficult, otel and Granowsky (1972)

and Granowsk'y (1973) pointed out that syntactic elements Other than

sentence length must be evaluated: the use of such elements as

passive voice, coordinating clauses, dependent clauses, participles,

and deletions,

Neglect of Contextual Difficulty

Readability formulas have been criticized for neglecting

contextual difficulty; abstractness, den.sity, and interrelationship
of ideas; and organization of material (Blair, 1971; Chall, 1955,

1956; Dale & Chall, 1955.; Geyer, 1970; Glazer, 1974; Klare, 1973;

Nall, 1969). Aill?augh (1968) attempted to determine whether fact

burden, as conceived by Dblch, would predict comprehension
iat

success, She found tliat at each Of three levels of difficulty,

... -18
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readers performed better on medium-fact level passages. She

therefore concluded that prediction of comprehension could be im-

proved if the fact burden is controlled, and that at a given level of

difficulty, too few or too many facts are detrimental to comprehen-

sion Rosenshine (1968), while acknowledging the success of ver-

tical studies (those studies representing a range of difficulty),

pointed out the need for horizontal studies (those studies which

tinguish between the effectiveness of essentially similar pas-

sages). He cited five variables of effectiveness: a) vagueness,

b) expla tory links indicating relationships, c) frequency of

1 s, d) use_of the rule-example-rule pattern, and e) irrele-

van cy.

Recent Developments in Readability Study

Recent dissatisfaction with readabilifY-Measurement based

on regression formulas has led to the development of two new

methods of detcrmining readability: the cloze method and the

Syntactic Complexity Formula. Studies have also been made to

determine the efficacy of rewriting passages according to thN:.._

principles of readability.

The Cloze Method an the Syntactic Complexity Formula

From linguistic criticisms emerged two alternative forms

1.0

of assessing readability levels: the lo e method (Bormuth, 1966,

1968) and the Syntactic Complexity Formula (Botel & Granowsky,

1974. In theecloze methpd, students fill in words_deleted from

every Nth position; the,percentage of correct responses corresponds

19
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to a. level of difficulty. The Syntactic Complexity Formula, based
I'

on transformational-generative grammar theory, gives weight to

different. sentence structures; the average count corresponds to a

difficulty

Howeve\x< using \cloze procedures, Guthrie (1970, 1972) and

Van Vliet (1971) fOt.iisid that traditional readability formulas, such '-

as the Dale-Chall, can be used-to-estirria te, lea inability, or the

extent to which a passage conveys new infoilna.tion, as well as

readability. Guthrie (1972) concluded that materials with easy

readability will likely impart a substantial amount of new learn-

ing to stud ents Geyer and Carey (1972) found that the Dale-Chall,

the Flesch, and cloze methods ranked passages in the same order

of difficulty. Hittelman (1973) pointed out that deleting. every Nth

word might of produce comparable tests for comparing passages,
.

and that th e is some evidence that structure word's maybe easier

to produce than content words. He further contended that althotigh

some transformations are more readable than others, not all

meaning is carried by sentence stru'ture, and semantic and

stylistic factors need consideration.

Rewriting Passages According to Readability Principles

Pauk (1973) suggested rewritinvirticles of known'interest

level to a desired level of readability. R. 3. Williams(1968) and

'McTagga'rt (1964) conducted studies in which students understood

passages 'rewritten to a lower level better than they understood'`

the original passage. Drake (1967) and Marshall (1962), ho,N)ever,

found results contradicting those of Williams and McTaggart;
0



Dale and Chall (1955) _cited studies in which increased

improved readership, comprehension, and retention.; However,

Dale (1949) also pointed out that simplification involved more than

just shortening sentences or using easier words and offered

specific suggestions for reinterpreting, amplifying, and reducing

concepts, Grace (1963)'compared the readability of written and

programmed material; he,found that programrried..material had

shorter wbrds, fewer syllables, more familiar words, and,more

repeated words, and concluded that programmed subject matter

was therefore simpler. and less of an intellectual burden, Swarts

(1954), ,studying books for teachers about reading, found that

simplifying a technical bookloO much seemed to decrease the

amount of technical information expected. D,ronberger (1974),
-,A

studying Res.earcli in Education abstracts, found that the abstracts

were less readabletthan the source documents, Finkelstein (1959)

presented in'his dissertation a methodology for creating readable

and interesting social studies text materials, and a satple text-
b

.book illustrative of the techniques proposed,

Readability Studies in Education

Despite,'controversy, numerous readability studies have

been performed, most of which support charges of inaccurate

manufactuer claims,
V

Social SciertcQS

Using the Spache formula and Fry graph on 37 primary level

social. studies textbooks, Johnson iind.Vardian (1913) found 2

12
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mea_s_ur--errcents lower than the liniitisher estimates and 41 measures

at least one grade level higher than publisher estimates; 11 of the

books measured higher on loth fOrmulas., In the same study; using

the Dale-Chall, the Fry, and _the Flesch on.31 social studies texts

in grades 4-6 (a yield of 93 measurements), only onerneasurernent

was lower than the publisher ester aces, but 12 book's were rated
a
at least one year above grade level by all three formulas. Du yall

(19.71), examining social studies texts for grades 4-6 adopted by

the Indiana State Board of Education, found that no text had pro-
.

gressive difficulty, and there was a wide range of levels withili each

text. Sloan (1959), studying 21 social studies texts in grades 4-6,

found that 11 texts had readability placements generally correspond-

ing to publisher estimates, 10 had introductory material With read-

ability placements at the level for which the texts were prepared,

andt.8:had.content readability suitable ,for the grade leVel on which .

they were used; he concluded that in Most texts he studied, the

majority of readability scores wer,e,not aoncentrated at the level..
, i

t e which the book was assigned and that scores in each text were

distributed over a wide range. Dohrman(1973), studying 600

social studieS articles for grades 4-6.in 8 encyclopedias,* found
.

1

that 95 percent of the articles studied were suitable for the upper

reading levels of grades 4-6, and that only 5 per cent were.suit-
,

able for the below average reading levels of those same grades./
She concluded that none of the encyclopedias provided adecipate,

icolteral materials for al,1 reading levels.' Michaelis and Tyler

(1951), attempting to determine the readability of United Nations

material used in social studies classes, found that United Nations

.4...7",rrr'llrormirerrirlr/VmPRIMMIrrnl
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materials were too difficult for the secondary studeni

Witherington (1952), studying eight educational psych logy texts,
found a readability range of grades 10-12, with a verage of grade

11. He concluded that the readability level was appropriate for

those students who enroll/in the course for which the texts were
assigned.

Language Arts

Using the POwers-Sumrier-Kearl 1958 recalculation of the

Dale-Chall, Roe (1969a, 1969b) found that 50 per cent of language

arts textbooks for grades 4-6 were given appropriate grade levels
by publishers,' 33 per cent were rated too easy by publishers, and

leper cent were rated too difficult by publishers. All but 4 of

the ;12 texts had some sections too hard for the assigrieil grade level,

all had'several grade levels in one text, one had easy-to-hard

progression of difficulty, and two had hard-to-easy progression_

In studying grammar texts, Cox (1971) found the transformational-,

generative texts too difficult for students' reading abilities, and

Simmons and 9x (1972). found transformational-generative teXts,t

more difficult than the traditional Latinate grammar texts these
newer texts replaced.

Reading

Bradley (1974), studying the Harper and MacMillan reading

series, found' a) that five readability measures' each recorded a

given hook differ;ntly, b) that publisher es timales_differed from

the readability formula estimates, and c) that each book had intra-
book variability. He also found that books. in a series did not

23
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necessarily progress from easy to difficult, that the.reader and

workbook readabilities did not always match, and that the instruc-

tional placement in each series differed. Rakes (1972, 1973a,

1973b), analyzing 29 materials 'used in adult basic education,

found inconsistencies among readability-estimates, teacher judg-

ments, and publisher estimates. He suggested (1973b) that pub-

lisher attempts to control-the difficulty of levels of the SRA

Reading Laboratory IIIA may be inadequate because of the differ-
.

ences among formula indices, a particularly important problwn

since kit materials are based on sequential gradation.
rt.

Science

Gilbert (1972, 1973) stued each book in 10 basic science

series and found that the averages of the four.formulas used

(Spache, Da+6-Chall, korie, Fry) tended to be consistent with the

mean reading level of that grade. He attributed any discrepancy

between the readability level of the text and the grade level in which.)it was used to the introduction of s'ciejige terminology and sentence

structure. Belden and Lee (1961) four4 that only one of the five

bicilogy texts they 'studied had a readability score making it useful

to over one-half of the student enrolled in biology. They (Belden

& Lee, 1962) also found tha out of five chemistry texts studied,

the most difficult was us ful only to 34 per cent of the students
0

studied, the easiest td only 47'per cent, and that the Dale-Cliall

indice.was one to two grade levels higher than the grade level at

.which chemistry was offered.

24



Mathematics

Heddens and Smith (1964) found that the readability.of ele-

mentary mathematics tpxtbooks was higher than publisher esti-
mates, In a similar 'study (Smith & Heddens,,1964),--ther-f-.ound

that the readability level of experimental mathematics materials

was higher than the assigned grade level and apparently higher

than student ability, Belden and Lee (1962) found 'that out of five

physics texts studied, the hardest was useful to'62 per cent of the
studen per cent, and that four of the five

texts studied had 'readability scores below the usual tikelfth

grade placement, Kulm (1973); however, pointed out the need,

to sample prose and symbol material separately and to use sep-

arateformulas suitable for each type of material. His study

showed that what makes mathematics material hard to read is
different from what makes English and prose difficult to read;

that is, it is not the vocabulary but the difficulty of the symboli m

of mathematics,

Industrial Arts

McKell (1971) found significant differences between the

average reading ability of students in trade and industrial arts

a

education and the readability of 'the basic texts, Miller (1960, 1961,
1962) studied five industrial arts texts and found four of them too .

difficult for the majority of ninth grade industrial, arts students to

read them effectively; although the texts ranged in readability levels

from grade 8 to grade 10, each text had a readability spread from
7 to 11 grade levels, and 70 per cant of ninth grade students were

. 25
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below ninth grade level in reading ability.

Vocational Education

Bentley and Galloway (1961) found that each of the vocational
agriculture reference books studied had a mean readability appro
priate for students of average reading ability in one of the four
high school grade levels, but in general the texts tended to be too
difficult for the ability of the students who used them. Ruth (1962)
surveyed the Career Information Kit Supplement of the SRA
Occupationi File and found readability levels ranging from grade
9 to grade 16 with a mean of 14.7,- and that SRA-prepared briefs
had greater consistency in readability levels than did items writ-
ten by other individuals. Ruth concluded that the material was too
difficult for secondary students, and Van Vliet (1971) found that
students who read occupational information pamphlets at their Z

' own grade level were likely to gain more information and make
fewer interest changes than Students who read pamphlets written
above their grade levels. Fields (1973) found that 18 out of 1-9

evocationaTtexts had readability levels above the reading abilities
of 50 to 100 per cent of the students using them.

Other Educational Studies

Ramsey (1962) surveyed seven junior high school texts and
fOnnd readability levels in six of them to be one year"or more.

below their grade placement; only science had a higher readability
placement. Bryant ("1971, 1972), h wever, in finding differen es
betw,,edn'th.e reading level of secondary students and the readability
of their texts, concluded that more than one-half the'students

213
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wer-essigned books too difficult for their abilities. (1972,

1973) found similar results at the junior college level: 11 out of 17

books were above the reading level of 50 per cent of the students

in the class to which the texts were assigned. Janz (1970) and

Janz and Smith (1972) found that the majority of English, social

studies, and science texts were too hard for studen6 but pointed

out (Janz & Smith, 1972) that-a one-year difference is "probably

not of much practical importance[p. 6223" becatise of the facto

'not measured by readability formulas which influence the ease

reading. Grace (1963) found that programmed rrfaterial tende

to be easier than-written material because of fewer syllables and

shorter, more familiar words.. Walker (1966a, 1966b), hp ever,

found that 26 out of 39 programmed texts had higher readability

levels than publisher estimates, 11 coincided with publisher esti-

mates, and 2 were lower than publisher estimates. . Babcock

-(1971) found that figurati e language does not affect the readability

of a literarassate, al ough Galloway (1973) found that content

book were 'easier to read than literature texts. Beard (1967)

concluded that the comprehensibility of prose u e in government,

world history, chemistry, and biology texts was approximately

the same.

11;i7Readab lity Studies in Related Areas

Readability studies 'have been applied in areas other than

public education. The level ireadability is of concern to both the.

military and mass media specialists,

Go
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The Military;'`.1.
' ,

Kiare, 'Mabry, and Gustafson (1955) tested retention of,.

material'in an aircraft mechanics training coarse for newly

inducted airmen.- They found that materials categorized Easy
(grades 7-8) and Present (grades 11-12) resulted in more words. .

read in a give time period than materials categorized lard
41

(grade 16 and 'above), and that immediate retention was highest
for Easy materials, Siler.(1974) attempted to determine the
reason why 'enlisted Coast Guard personnel failed to complete
successfull*.ae required correspondence courses; he found the
average reading l'a:/,/ tel of subjects was 11.2, and the average

;0,
readability levels 5f,,materials was 13.6. Standlee and Fattu
(1956) found that althou Navy programs required that enlisted
men.-belable to read at fourth grade level before beginning recruit
training, all of eight Navy publications studied ranged fr.or
grade 6 through college.

Mass Media: Printed

Kwolek (1973) concluded that women's magazines, general
circulation materials, and general agricultural materials were
at a level acceptable to most adults. Tho e below the average
adult level.included,men's magazines, youth magazines, best
sellers, an% romance, movie, and television literature; those
above the average adult level included agricultural yearbooks,
great bboks, technical and trade books and magazines, scientific
journals, .pewspapers, instruction manuals, and high school texts.
In surveying children's magazines, Groff (1962) found from 0 to

2V ,
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1.2 year dikerenc.eviietweenkreadability levels of two issues"Of.the
same magazine 14 months apart.; Craig (1953 cOnctided that most
best sellers in the United States were too hard for the average

.

reader to read with understanding and ,that the ease of reading is''
..-a factor in influencing sales, Razik (1969) studied front page

. . ,and news articles. of Metropolitan and non-metropolitan newspapers
and found the rvetropolitari newspapers easier to read. In 6 out
of 13 news categories,, b.th newspapers wrote articles with the "411

same level of readability;of the remaining 7 categories, the
,.metropolitan reading levels were easier in 5 categories, harder

in one category, ,andhad no articles in the last category.
,',

Mass Media: Oral and Visual

A

t

Others (Cli41.;:1958;-1Chall &'Dial, 1948) have analyzed the'
difficulty of newsscripts on the basis of. readability formulas, I

They found tha4tySr edictions of readability formulas were good, ..

estimates oflis\ening difficulty, although the listening difficulty
Az , ,seemed -to_ be one' to two grade levels higher thgE.reading difficulty:`,....,_

,S
-

They also found that the lower the $adability, ,the more interest-

/

ink the article is to listeners, Allen (1952) 'contributed evidence, t
that readability formulas

.
of oral verbal material,

can be used to-predict the readability

By varying. the co II ientary accompany-
ing educational film's, he found that the level' of the commentary,,

affected the learnink.o(actual content, although he questioned
_how much the film's vishals affected grade level placement.-

/
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Summary of the Literature

Manz,o (1970) called for, a halt to ail readability research,.

He accused researchers of suffering from "tunnel vision" and,

contipued ilni-dimensional research, and claimed that readability

formulas offered little additional beneficial knowledge beyond what

common sense offered, Li response, Tibbits (1973) que'sti'oned

whether it is even possible or desirable for readability formulas
41;

to do what its critics claim are its deficiencies, Pauk (1970)

rated. 44 articles on three different formulas in order to demon-
.strate that not all readability formulas would rate each passage

the same, Jongsma (1972) asked school and public librarians to

estimate the grade level of each of 12 Newberry winners, Their

mean estimates approximated formula results, seldom differing ,
by as much asbne grade level, Jongsma postulated that librarians'

. ,
r
4 ,.....,.._/

)used an intuitive and subjective assessment of style, vocabulary .

level, format, content and interest, coupled with an understan ding
. of-the inter e,sts`df young.readers, Taylor (1963) and Wood (1954)

found that teachers were reasonably accurate in-estimating the

readability level of elementary grade textbooks; Sprague (1969) .

found similar results but with less teacher accuracy, Janz and
Smith (1972) speculated that becauSe researchers do not take into

ac ount factors unmeasured byreadability formulas', a difference
*

0 only one grade level between /students' reading abilities and
iextbctok reading levels may not be of much practical irnportance,

Yoakurn.(19511) admitted' tha readability.formulas are far from
piiiect but rnowsure sequences,:of-materials or increasing

4.
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difficulty with considerable reliability, Ghall (1955) concluded

that using a readability formula for estimating relative difficulty

is justifiable, but "use of a readability formula for,determining the

exact grade-level of difficulty appears questionable [p, 45] , u

Despite the imperfections of readability measures, it is

nevertheless necessary to establish some measure of progre
, A

difficulty, particularly in individualiied materials designed tai

teach literacy,- Raic4s (1972, 1973a, 1973b) conducted a.study of

numerous Materials, including, the SRA Reading Laboratory ILIA,

, .,
used in adult basic education classes, The present study proposes.

,41....
1 '

.."

.... n

E

to examine another frequently used literacy material; the SRA' ',..:

Reading Laboratory HID.

..-

.

4.
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Chapter III: METHODOLOGY

Thisrchapter describes the methodology, research design,

selection of materials and tools used, procedure, and treatment of

data in this study. The Dale-Chall formula will be described in

some detail, along with problems in its use, and arbitrary decisions

made concerning its application.

Description of Methodology

This study a survey of the powe builder components *of
.

the SRA Reading Lab' IIB. Each power uilder was sam.

Two tothree.passiges, on asdage for approxi ately every:500
"

words from each power builder, were selected. A computer pro...

gram then calculated the readability level for each passage; the

readability analysis. was then refined by hand. Readability awkrages

for each power builder and foreach color level wer; then derived.

Research Design

This study is des fined as a survey;; more specifically,

as azensus of tangibles. .It` yields a readability level for each power

surveyed and an average readability level for all power

builders grouped in one color level,

2r',
Selection of Materia

For the.purpOses of this survey, the SRA Rea\ding Laboratory

IIIB (Science Research Associates,, 1963) was selected. The
.Reading Laboratory consists of two major components, the power '

builders and the rate builders, each C-component is arranged into

nine groups of successive difficulty, Each roup, identified by a__

32
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different color, contains 16 cards of equal difficulty. Grade levels

range from 5.0 to 12.0. Also included in the Reading Laboratory

are listening skill builders and listening-notetaking skill builders.

The power builder unit was selected for evalifition in this.

study. Each power builder consists of a reading selection of

.apprthcimately 8004750 words, depending on the level-of difficulty.

Following the reading selection are two sets of questions. "How

Well Did You Read"sis a comprehension check and evaluates the

ability to gather, information, make inferences, and evaluate

critically. "Learn About Words" develops vocabulary and*vord

sttidy..skills. Only the reading passage was evaluated, for reada lity.
t

Instrumentation

Selection of the Readability' Scale

The Dale - Chall readability formula (Dale & Chall, 1948a,

1948b) was the-toolused to measure readability. The strength of

this formula is that it, evaluates vocabulary load as well-as sentence
4.-tlength. Chall (198) asserted that of the four types of stylistic

elements, vocabulary load-was more related to difficulty than

sentence structure, idea density,ox human interest. Of the two

components of vocabulary load, vocabulary difficulty was more

related than vocabulary diversity. ,I2are (1963) cited additional

evidence to support this claim. found thatof the 20 to 23

elements isolated as importarit in readability study, nearly all

,., could be ouped under two main factors: word difficulty and

sente ce difficulty. Of the two groups, word difficulty was more
.., ,,

-,
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important than sentence difficulty. 'Others (Klare, 1952; Koenke, .

1971; Nyman, Kearl, & Powers, 1961; Powers, Sumner, & Kearl,

1958) concur that the Dale-Chall formula is one of the best avail-

abl

Description of the Dale-Chall Formula

The Dale-Chall formula is based on the average sentence

length and the percentage of unfamiliar words (i.e:, percentage of

words outside the Dale list). The total number of words the

passage, the number of sentences, and the number of unfamiliar

words are counted The following formula gives an algebraic

representation of the,--formula:'

(. 1579) (xi) (. a496) (x2) I

where

x r. readability level

3.6365

Dale score number of .vord-s-not On Dale.st, '-(100)
number of words in sami3le-

x2 = average sentence length = number of words in sample
number of sentences-in sample

Dale and Chall give more specific rules plus a list of 3000 0,orlds

considered familiar to students in the fourth grade (I5ale Chall,

1948b),

Problems and Arbitrary Decisions in Application of the

Dale-Chall Formula

Proper Nam es. The forindla rules specify that a compound

name of a person or a place counts as one word and that the name of

a person or a place is a familiar term, Examples are le Brun and

Van Buren. To be'consistent, it was decided to treat as a compoundr

34



name (and thus as one word) proper names .which are compised of
4^ . :

two or more words. Thus, New York crud St, Lours were considered

ap..one word each, while Mississippi River, New York City, 'and,

Lake Erie were considered two words each,
.

Names of persons are considered farriiliar, but the authors do

not indicate if this is true for specific individuals or for gibups of

individuals ag well. It was decided to consider as familiar proper

names, whether adjective or noun, which refers to groups of individu--,
alS;-- Thus, Aztecs and Egyptians vereefarn'iliar. The phrase Aztec

buildings was two familiar words, even though Aztec does not appear.

on the Dale list, and the phrase Egyptian people was considered as

two familiar Words, even though more than an n is added to Egypt.

However, terms such as Republican, Catholic, the Allies,

Southerners, and Communists were not considered familiar.

Words of Multiple Meanings. The Dale list usually specifies

as familiar only base words., although certain specified endings can

be added and still be considered familiar. The authbys do not specify

which meaning, or as what part of speech, 'a given word is considered

familiar. To be consistent; it.was decided to acceptras familiar all

approved variants of a word regardless of its meaning or.part of
speech. Thus, troubled, .whekher it was used as an adjective or as a

'verb, was considered familiar.-' Similarly, since barked as a past
_ .

tense verb is familiar, then rough-barked tree was also familiar.

Punctuation. The'computer program was written so that no
t 'form of punctuation, except the period, was read. This ofered two

.-main advantages. Firsi, dat- could be keypunched more quickly

35
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since-:fewer characters'hadtto be punched. Second, since the corn.:

\\ puter did not read apostrophes and did not distinguish between upper

and lower case letters, one entry in the computer dictionary suf-

- ficed for two different words in text, Thus, aunts was entered
.

into the dictionary but.indicated either posSessive or plural; ill

indicated either I'll or ill; ad am indicated either arfi or A, M,
\.,

A few situations--e, g. , won't -wont, can't-cant-- requ ed correc-

,tion by hand,

AbbreviStionsand Symbols. With certain exceptions,

abbreviations are considered unfamiliar. For example Mr. and

Mrs, are considered familiar because, they appear on the Dale list,

ndabbreidatrons of the months are considered familiar because

the names of the ths are on the word list. Therefore, Dr. and
..yrrorl

abbreviations o the days of the week were also considered familiar.

Etc. and TV were consid red unfamiliar because et cetera and

television were not o the list.

The symbol: $ and were considered ,familiar because

dollar(s) and ce t(s) are on the Dakle list; each symbol was counted

as one word The symbol % was Cionsidered one word but unfamiliar.

because ercent is not on the lkst.

Letters and ;Numbers. ,
Becaus e number are considered

fa iliar and one word, letters of the alphabet in isolation were also

considered familiar and one word. ',Thus, the consonant T '-was two

familiar words (the, T) and one.unfaxniliar wordlconsonant);

B24 was considered one familiar woi=d.

Whenever a number was enco4tered in text, the familiar



Word number was 'substituted. By eliminating the need to add each

number to the didtiohary, computer memory was savedbecause no

storage was required for infrequently used entries, and time was

saved in preparing the passage for computer analysis. Thug,

'January 4, 1954 was submitted to the computer as January date

date; January 6th was treated as January number; and

the sixteenth division was keypunched as the number division.

Procedure

One passage for approximately every 500 words was

selected for study. No passage began or ended in the middle, of a

sentence. Passages were evenly spaced throughout the selection,

An initial computer analysis for each passage was made and then

refined by hand evaluation. An average r eadability -score, for each

power builder was the/4 determined. Similarly, a readaiciility

average for each coror level was then derived,

Treatment of Data

Computer facilities were used courtesy of the University

of Texas at 1-lou"ston Education and Research Computer Center. The

computer program, included in the Appendices, was developed by

Isaac Rosen, -Tile program is supplemented by a diclionary con-

taming words appearing on the Dale list and- acceptable variants

of words on the Dale list.
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Chapter IV: FINDINGS OF THE RESEARCH

The purpose of this study was to evaluate the readability

levels of the power builder component of the SRA Reading Laboratory

IIIB Results of the research are presented .in Tables 1-3 In

order to determine the progressive levels of difficulty, readability

leirels presented in the tables are interpolated from the raw scores
4

and corrected grade levels of the Dale-Chall formula and are then

rounded off to the nearest decimal.

Question 1

Question La'slsed; "',What is the Dale-Chall readability level

of each power builder in the1SRA Reading Laboratory IIIB?" The.

readability scores "for ,the'power builders range from grade 4.0

to grade 13.9. The findings of the research are presented in Table
C

Question 2

Question 2 asked, "What is the average Dale-Chall read-

ability level of eadh color level within the SRA Reading Laboratory

IIIB?" The average readability score for each level ranges from

grade 5;8 to grade 12.2. The findings of the research are presented

in Table 2.

Question 3

Question 3 as ked., "Do the readability levels for each color

level correspond to the readability level asserted by the publisher?"

The average Dale-Chall readability score for all levels is .2 to

1.4 years higher than the publisher- determined grade level. The

findings of the research are presented in Table 3,

38
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TabIe 1

Dale- Chall Readability Scores:
Individual Power Builders

Card

Blue

Rose

Brown

1

2
3
4
5
6

Readability Scores
Sample 1 Sample 2

4, 0 4, 0
5.,6 6. 8

"IS .4 ' 5. 7
4. 0 4, 0
5, 8 5, 6
5, 9 5, 2

Average

4, 0
6, 2

. 6
4,
5; 7

-5. 6
7 4,0 5,5 4,8
8 7, 3 5. 1 6. 2
9 8, 2 9. 8 ,9.0

10 7,9 7,5 7,7
11 6. 8 5, 3 6, 0
12 8, 4 6. 5 7. 4
13 ,4, 0 6. 7 5.4
14 5.3 5.. 7 5, 5
15 4,0 ,, 4,0 4,.0
16 5,2 6,3 5,8

1 4,0 5.4 4,7
2 5, 5 5,2 5.4
3 7, 0 5, 3 6, 2
4 8, 1 8, 6 8, 4
5
6
7
8
9

10
11
12
13 ,

14
15
16

1

3-
4
5
6
7
8
9'

10

6,8 6,8 6,8
6, 6 6.9 6, 8
6.0 6,7 6,4
6, 8 7, 0 6, 9
9: 8 5, 9 7, 8
6.0 7,5 6,8
7,0 5.6 6,3
5, 2 9. 3 7, 2
4,0 4,0 4.0
7. 0
8, 9

A 9,5

8, 4
6. 3
6,6

'
7. 7
7, 6
8,0

6, 4 7, 0 6, 7
5, 6 6, 1 5, 8
7, 8 10, 0 8.9
6, 6 8, 8 7, 7

11. 6 7, 6' 9. 6
10. 6 8, 0 9. 3
6. 9 4, 0 5. 4
8, 2 6, 7. 2

4

4,
5.

0
7

6.
7.

4
8

5. 2
6, 8

39
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Readability Scores
Card Sample 1 Sample 2' Average

Brown

...

Green 1 7, 0 8. 0 '-- 7. 5 , /
y

2 9.2 .9,3 9.2
3 7.4 9, 3 8, 4
4' 7, 9 6, 4 7, 2
5 7,2 5,6 6.4
6 6.7 7,7 . 7,2
7 5,8 8 5. 8
8 11; 3 8, 2
9 10.3 . 89, t3 7, 4

10 6. 1 9, 6 7. 8
11 7, 4 7. 8 7, 6,
12 9, 2 8, 8 9, 0
13 15.1 7. 7 11. 4
14 7.,2 8. 3 7, 8
15 10,8 9.1 10,0
16 7.1 6,9 7.0

Red \ 1 9. 0 10, 1 9, 6
2 10.5 , 8,0 9.2

f 3 10,5 8.2 9.4
4 9. 0 11, 0 10. 0
5 7, 3 10. 5 8,,9
6 9.4 8. 7 9. 0
7 11. 5 10.1 10.8
8 7. 2 7,9 7.6
9 10.7 10. 4 10, 6

10 7.2 6,8 7.0
11 9. 2 9. 7 9. 4
12 11.1 9. 7 10, 4
13 7.5 6;7 7, 1
14 ( 8,2 9,0 8,6
15 6.9 8,6 7.8
16 8. 4 9. 7 9. 0

11 6.9 8,9
12 4.0 6,7
13 6, 7 7, 4
14 5,72 $,7
15 5. 7 5. 3
16 4.0 6, 1

7..9.
5.4
7.
7. 2
5. 5
5.0

'31
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Card
Read b lity Scores

Sample 1 S rnPle 2 Sample 3 Average

Tan 1 11. 2 9, 2 10, 3 10. 2
2 7, 6 8; 8 - 7. 7 8,-0
3 9, 2 7.4 8. 0 8, 2
4 9, 1 11:. 7 9, 1 10. 0
5 10, 9 10, 7 8, 3 10, 0
6 8.9 8, 7 7, 4 8, 3

9,8 8. 9 9. 5
8 a'\ 8, 4 10. 6 .10, 5 '9, 8
9 11, 4 12. 0 11, 0 11, 5

< 10 9. 2 9. 3 11. 4 10, 0
11 6.1 8, 2 8, 3 7, 5
12 10.9 9, 6 9. 8 10. 1
13 8.9 7. 4. 8, 1 8, 1.
14 7. 6 9, 1 8. 7 8. 5
15 9. 6 7, 6 7, 2 8, 1
16 14, 3 11, 8 10, 7 12. 3

Gold 1 11, 3 14, 0 7, 6 11. 0
2 8. 5 8, 5 8, 4 8, 5
3 8, 8 9. 8 9.9 9. 5

e 4 8. 7 10, 7 10, 1 9. 8
5 12,7 8,6 11, 5 10, 9
6 10, 0 t 10, 4 11, 7 10; 7
7 10,6 10,6 11.1 10, 8

,.. , 8
9

12.4
10, 1

9. 7
9.4

15. 9
10. 9

12. 7
10, 1

10 12,1 11,0 12. 0 11, 7
11 10, 4 : 10, 1 9. 8 10. 1
12 12,8 12,0 10. 0 11. 6
13 12.9 10. 5 11. 9 -41. 8
14 10', 2 15. 5 11. 8 12, 5
15 10,5 9.6 10, 2 10, 1
16 9,. 2 8, 4 11. 2 9. 6

Aqua 1 11.7 10, 2 12. 4 / 11.4
2 10, 8 11, 3 12. 6 11. 6
3 15. 2 12. 5 11. 2 13. 0

/ 4 , 13. 1 15. 1 13. 6 13. 9
5 11, 3 11, 6 12. 0 11.. 6

.., 6 12. 8 15. 4 12, 0 13. 4
.7 8.8 5.6 7. 9 7..4

8 , 14. 4 12. 9 10, 7 12. 7
9 9. 8 10. 8 7. 9 9. 5

10 12, 0 13. 4 15, 0 13. 5
11 12.0 9. 4 9. 7 10. 4
12 13, 3 124 8, 2 11. 3
13 12.9 11. 4 16. 0 13. 4
14 9.2 11. 7 11. 4 10. 8
15 13.6 12, 4 10.0 12, 0
16 9. 9 11. 1 11.4 10. 8

41
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Readability Scores
Card Sampld 1 Sample 2 .

Purple 1

2
3

16, 0
11..2
11. a

11, 5
11, 3
12, 6

4 16, 0 11, 5
5 14, 3 12. 4
6 11, 4 12, 3
7 15. 5 (

8 12, 2 10,
9 12,0 13, 6

10 9, 5 11, 8
11 12, 7 12, 3
12 11. 0 12, 8
13, 9, 9 15, 4
14 14, 5 IQ 1
15 11, 7 10, 4
16 12, 4 14, o

I

42

Sample 3 average

11, 6 13, 4
7, 6 10, 0

12, 8 12, 1

12, 0 13, 2
11, 6 12, 8
14, 0 12, 6
12, 4 1

15, 0 12, 6
7, 5 11; 0

11, 3 10, 9
8, 5 11, 2

11, 9 11, 9
12, 6 12. 6
11, 1 11. 9
15, 7 12, 6
12, 0 12, 8

13
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Table 2

Dale-Chall. Readability S ores:
Power Builder Color L vels

Color
Readabilit

Score (avers e)
Readability

Range

Blue 4, 0- 9, 0

Rose 6. 7 i 4, 0- 8. 4

Brown 6. 9 5.0 9, 6

Green 8, 2 5, 8-11, 4

Red 9. 0 7, 0,10. 8

Tan 9.4 «f;,, 7. 5-12. 3

Gold 10 7 8, 5-12, 7

Aqua 11.7 7, 4-13, 9

Purple 12, 2 10, 0-13. 4

0

lo
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Table' 3.

PublAhe;:-Determined Grade Levels
and Dale-Chall ,Readability Scores

tolof
Publisher-Determined

Grade' Levels
1 Dale-Chall

Rei.dability Scores Difference

Blue ,
5. 0 5. 8 + A

Rose 5. 5 6. 7

BroWn 6. 0 6. 9 + . 9-
- .Green 7, 0* 8. 2 +1.

4
2

Red 8. 0 9. 0 +1. 0

Tan 9, 0 9 4

Gold 10, 0 10. 7 k 1 7
Aqua 11. 0 11. 7 + . 7

iskdrple 12. 0 12. 2 + 2

. +1. 2'

a
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Chapter V: DISCUSSION OF INFORMATION

Conclusions

The research findings indicate that at.no level does the

Dale-Chall readability average correspond to the grade level

ass erted by the publisher. However, if one considers. the publisher-

determined grade level as a grade level range, then five of nine

Dale-Chall readability averages .( brown, tan, gold, aqua, purple)

do correspond to the publisher grade level. For example, if one

considers the grade level of tan as 9. 0-9. 9 rather than 9.0, then

the Dale-Chall readability score of 9. 4 does indeed correspond' to

the publisher estimate. This view of the publisher- determined

grade level is warranted since it is unrealistic to assume that all

sixteen cards in any one level would be written at exactly the grade

level specified. This view is supported by Chall's statement (1955)

that a readability score at best gives a comparative rather than an

absolute measure of difficulty.

Despite this approach, the readability scores in any onelevel

cover a wide range; The smallest range occurs in pu'rple--3. 4 years.

The highest readability score for an individual card in that level is

1.4 years above the publisher:determined grade level; the lowest,

2 years below. The largest range occurs in aqua-6.5 years. The

highest readability score for an individual card in that level is 3.0

years above the publisher-determined grade level; the lowest, 3. 6

years below.

The results of this study indicate that the publisher-

determined grade level does not guarantee that any one card in a

45
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given -grade,level is written at that readability level, or even nearly

so. Neither do the results suggest that'lle readability average of

the level approximates the grade level determined by the publisher.

If SRA has indeed used a readability measurement,1 the results of
, -

such measurement have been tempered by other considerations to the

extent that such measurement is at best questionable. In an era of

innumerable functional illiterates and below-average readers, it is

unfortunate that promollers of literacy do not reveal more readily

red more openly the criteria by which they measure the difficulty

of their 'materials,

-ReCOmmendations

Application of Research Findings

It would benefit-educators if Science Research Associates

did one or more of the following:

. 1) Change the grade level to indicate a grade level range

` rather than a specific grade level.

2) Regroup the power builders-so that all cards fall within

the range of the level.

3) Within each level, arrange he power builders by

difficulty so that all 144 power builders are arranged in

-a.'n order of progiessive difficulty.

4) Publish the readability score for each power builder

and identifyst14- standard of measurement used

5) If the publisher feels a particular poWer builder is

' better suited to' a' grade level other than that indicated

by the readllility measurement, the change, should be

4-6
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oso indicated, -Such decisions;sbould_be based on the'..-
.

.,results of field :resarch rather than on an editor's
, subjective judgment.

6) Use a multi-code- system of identification to signify

readability level, interest level, and content appeal.
- iSRA uses similar systems of identification in its

Dimensions in Reading-and Vocabulab III reading kits.
7) Institute an organizational system whereby each level

slightly overlaps the level immediately before and
. immediately following. SRA uses such a system in its

Pilot Library ILIA.

Revision of the Dale-Chall Formula

1)ecause the problems in using the Dale- Chall formula

necessitate arbitrary decisions, it is likely that different resear.ch-__

ers will arrive at. differentreadability levels fftthe same passage.
As indicated in Chapter the following problcms need attention:

1) Proper names comprised of two or more words

2) Proper names referring to groups and to individuals,

as adjectives and as nouns 7

-43) Words with multiple meanings

4) Words which can be used as more than one part of speech
5) Abbreviations and symbols for words on the Dale list
6) Letters of The alphabet in isolation

7) Use of ordinal numbers and Roman numerals

8) Revisions and additions to update the Dale list

4.7
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Further Research

Numerous research studies have inditcated that publishers

of textbooks in all areas of academic, industrial and vocational

education have inaccurately estimated the difficulty of the textbooks,

With the notable exception of Rakes (1972, 1973a, 1973b), surpris-

ingly few studies have been conducted in non - textbook materials for

teaching literacy. It is strongly suggested that more research be.

conducted in this area to determine the readability levels for fre-

quently used literAy Materials. This research should be conducted

for its inherent and utilitarian.values, and as an effort by educators

to encourage publishers to state more openly and more readily the.

criteria by which they evaluate the difficulty of their materials.

Teachers will then be better equipped to assess the accuracy of

publisher estimates as wellas publisher promises for success.

-/
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C.

IMST:irra SCIENCE RESEARCH ASSOCIATES. INC.

WA/41411:6a Svgaiiiaiy NMI

q.c.Tuly 9, 1974

}4s. Ellen Rosen
Lats Virgenes Unified School District
28545 West Driver Avenue
Agoura. California 91301

Dear

2S# Eat Es* Strorit

Chicago. Niinois SOW

p12) 1/444552
Catas FIRESUS. Chicago Y

Your letter of .Tuly 2 to Dr. Parker has beeu,.forwarded to me
for reply. You are quite right that the teachers' handbooks for the

. Reading Laboratories have been generally silent,on the subject of how

reading levels are determined. Various users have asked this question

over the years however, so in the 1973 revision of the la, lb, and lc
labs' we decided to include a discussion of this'very point (seje en-

closed photocopy).

As a reading coordinator you are of course familiar'with s
readability measures as the Fry formula, the Spache formula, the

Flesch formula, and the Dale-Chall formula. SRA's editors employ a
formulaic measure of this sort to establish an overall objective frame-1,4,4.

work for each color level, and within that framework they manipulate
judgmental matters that will further suit the materials to the experience.
maturity, and linguistic sophistication of the intended audience.

We appreciate your writing to us and trust that this reply will
fill the gap left by our teachers' handbooks. It is by respohding to the
comments and queiies of persons like yourself that we learn how to

4prove our products and how to explain them more effectively.

GRP:nie

Enclosure

t

" Cordially yours,

George R. Paterson
Senior- Editor
Language Arts

Maio lab of inveyetion Toots ant ipwahration aorricos Guidance ihagica lions and ammo*
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PROGRAM DALE( INPUToDUTPUTITAPE5=INFUT,TAPE6=OUTFUTo
*TAPESITAFE9)
cGaMON WORU(30012),UFAM(300,2),FAM(300,2),
*DICT10(800MoD1CT20(4200.2)
COMMON/ICel,NT/NSEN,NOUINDFoNTCT,IFLAGIIDENTloIDENT2

. INTEGER WORDoLFAM,FAMIDICT10oUICT20
1 FORMAT(R6,3X,2A10)
2 FORMAT(4(2) r2A10))
30 FOPMAT(///o 5Yo34),THE NUMBER OF UNFAMILIAR WORDS IS o

131/)
40 FORMATV15Y132HTHE NUMBER OF FAMILIAR WORDS' IS .13o/I
50 FORMAT(1H114Y143HTHL TOTAL NUEBER OF WORDS IN THE
*SAMPLE IS 113)

60 FORMAT( /,FX,47HTHE TOTAL NUMBER OF SENTENCES IN THE
*SAMPLE IS 1I3)

110 FORMAT( /.EX,24HAVERAGE SENTENCE LENGTh=1F10.3)
120 FORMAT( /t5)o1ehFORMuLA RAW SCORE=oF10.3)
300 FORMAT( /t5Y120ALE SCORE= oF6s2)
400 FORMAT(/o5Y1f8HDC CORRECIEL GRADEo5X,A5)
500 FORZIAT(///11X,17HWO. OF UNFAMIL1A:tsokollHFORMULA RAW,

*6X1121HDC CORRECTED1bXt12HINTERPULATLCo/o7X15HWORDS,
*16)(15HSCOPE115X,5HGRADFo1UX111HGRAGE LEVEL)

501 FORMAT( 8X1I311.0X1F4.1116XIA5s12A,F4.1)
700 F0FMATUo5)(±24hINTERFOLATED GRAZE LEVLLI5X1F4.11-

C

C DISPLAY COPE 57 =
C DISPLAY C6CE 55 = BLANK
C DISPLAY CrnE 01 TO 62 = A TO 2
C DISPLAY COnE,33 10 44 = 0 TO 9
C NOF=NUMBER OF FAMILIAR WORDS
C NOU=NUMBER OF UNFAMILIAR WOKDS
C NTOT=TOTAL NUhBER OF WORDS IN SAMPLE.
C NSEN=TOTAL MU"BLR OF SENTENCES 11.1 SAMPLE.
c SENAV=AVEI:AGE SENTEfoCE LENGTH.
C DSCOR=DALF SCORE.
C FRS=FORMULI fi.A! SCORE.
C GfiAUE=GRAnF LEVEL

CALL COMP(0)'
_ . -IFLAG=0
80 M=0

600 READ (5.1) TrISTIIDENT1IIDENT2
IF(IST.Er.6PGRAOE ) M=1
IF(INS.T.EC.OFALD ) M=2
IF(INST.EC.6kDELETE) M=3
IF(INST.E(..6LIST ) M=4
IF(INSTrEC.6PGRADEA) V=5
IF(INST.Ec4.6FSTOP ) GO TO 20
If(M.E0.0) GC TO. 600
CALL 1NF1(; )
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IF(M.M..1) GO 1'
WRITE(8130) NUU,ib
IF(NOU.NE10) WRrfE46,2) (CUFWMAJIY.)11:=1,21,J=1INOV)
WRITE(614e) t.UF
IF(NOF.NE.01 WHIIE(b,2) 4(FAM(J1K9IK=1,2),J=1,N0F)
FTOT=FLOAT(NTOTY
SENAV=FTO.T/FLOATiNSE6
DSCOR=FLOAT(NW)/FTUT*100..
FR=SEnAV*.0496+3.63b5 .

FRS=FR+OSG0R*.1579,
CALL LEVEL(FKSIGRAGEIGRLEV)

C
C OUTPUT
C

WRI7E(6,5o)_ PTO
WRTTE(6,60i 1.SEN
WRITE(6,110J SENAV
WRITE(6,5c0) (JSCOR
WRITE(6,120) FRS

- VRITE(6,4(;0) GRLEV
WRITE(6.7nol GRADE
WRITE(6,500)
MOU=MOU+1
DO 70 L=10,40U
NU=L-1
DSC=FLOAT((.:U)/FT0T*100,
FRSP=FR+DsC*.1579
.CALL LEE
WRITE(6,5u1) -Mt FRSP GRLEV,

70 CONTINUE
GO TO 80

20 IF(IFLAG.Er.1) CALL COMP(6)
END

60

GRADE

52



)

SUWOUTINF LUVEL(FRSebRADEIGPLEV)
GRLEV=5H0-4
IF(FkS.GE.5.0) PRLEV=5H5-6 .

IF(FRS.GE.6.0) GREV=5H7-8
IF(FRS.GE.7.0) 'GfiLEV=51-0-1C
iF(.FRS.GE.8..0) GkLEV=5H11-12
IF(FRS.GE,9.C) GINLE1i F:5H13-15
IFAIRS.GE.1.0.01 GRLEV=5H164-
GRADE=4.0
IF(FRS.GE.5.0) GkADE=2.0*FRS-5,0
IF(FRS,GE.q.0) Gh4DL=3.0*.FNS-14.0
IF(FRS.GE.10.0) 6RADEF:1640,_
ENO



SUBROUTINE INPT.(INDEX)
TIMENSION-INA(80)
INTEGER'WpPOIEll B31B4.B5
COVMON VOFC(30012)
COhMON/ICCUNT/NSENINOUINOF.NTOr.JUMPIIDENT1IIDENT2-

. 1 FORnT(80R1)
20 FOMAT(1x,p0R1)
30 FORMAT(//04(2x12A10))
401 FORMAT(1H111X12A101//128X115HSAMPLE ANALYSIS. /)

501 FORNAT(111112GX.24HUORDS.ADDLD TO DALE LIST)

601 FORMAT(1Hillexl2bHWORDS DELETED FROM DALE LIST)
JELAG=0
B1= 000000000000000000558
83=00000000000000000000b
B4=0000000000000000u057B
B5=000000000000006000328
IF(INLEX.E0.4) GO TO 400

C

C INITIALIZE. ARRAY wORD(I1J) TO O.

C .

DO 44 N1=1,300
00 44 N2=1,2
WORD(N1042)=E3

44 CONTINUE
J=1
K=1
L=1
NSEN=0
--lycinEx.FQ.1) WRITE(61401) ICENTI.I(ErgT2-
IF(INPEX.Fr.5) wkITE(61401) ILENT1IICEbT2

C

C INPUT DATA AS INDIVIDUAL LETTERS AND CONSTRUCT WORDS.

C COUNT THE pUr-EER UF WORDS hi4U SENTENCES.
J=WORC INCEX

C K= WORD SIZE INDEX

10 READ(5.1) (INOI),I=1.80A
IF(INLEX.Fc...1) 461TE(6120) (INA(I),I=100)-
IF(INE.EX.E.5) WRITE(6.20) (It.A(I).-1=1180)._

..'DO 2 1=1..4)0
-1P(INA(I).i.E.434) GO ""TG 8

NSEN=NSEN+1
IP(I1 :EEX.E0.5.AND.J.GE.100)_JFLACi=1
GO TO 2

8 IF(INA(I).tO,C1) GO _TO 4
IF(INA(I).CT.35) GO TO 2
WORDCJIKYtTLOPC(J.0100B+INA(I)
IP(L.E.0.10) GO TO 3
L=t+1
GO TO 2

3 L=1

.62



t.

i 4f ,,
,ii ,..,,I,?., 1 c4,41,41; 1(i`1..+1,

'; Lli'0,- A 5 hl ,t= I , 1 EX
t' 4 ; '"il 00(jtig=LOPOO,K)*(100BiW c. ;'Y .''

,

Iff , I. :!t,
CONTIWE

, . 0

'

,IFfiOP9O(J0).E09135) GO TO 5
i 4,1.''itIFTdrLAG.E;;41) GU TO 7,,.

041
pl::,' 2 CCOI1T I NUX

ik
,' IF(J.EQ.3no) GO TO 6

,tbtt TO i0 . 6

5,00T=4."1 . .

GO,' TO 6
9

7 NIQT=J
.i.C' o'

. ,

C ALPHABETI7J. THE INPUT WORD ,LIST
.0 , , , .,r'... ,

6 NT= 0 ,

.. .2....,.., ......... )' DO 50 1=19299
IF(WORD(I+1,1)9EG.B3) GO.TO 60. -
IF(WORDCIORG(I+191)) 509'300,200

300 IF(wORD(192)-1.uRb("I+11.2)) 5'0150,200
200 NT=LT-1-1

it

. 0 V
/

.00 10.0 J=192. , . .

/A=w0RO(I,J) .
,

WOR,D(19J)=1,0P0(1+19J) - .--
.

* wORD(14-19J)=IA
100 CONTINUE
50 COVTINUE,

..._ 60 IF(NT.NE.n.L.G0 -TG 6._
.

GO TO 140095001600i40097009 INDEX
500,WRITt(6,5(11) ,

_
r

V IM .

RITE(6,30) ilD(I1170,M=1,2),I=1,NTOT)
'GO TO 400 .

600 WRITE(696c1) f .

. ,WRITE(693c) MORO(I,M),M=1,2)11=19,N70I)
..-,,..0 TO 400
700. INDEX=1
400 CALL COMP(INDEX) *.

Erla ,

.
, , -----7.-----

fi

6 3_ -

>



t

SOBROUTINF COmP(INDEX) ,

COMMON't0Pc(300,2)ILFAh(300+2),EAM(300;2),
.*DICT10(800C),0ICI20(200.2)

.

COVVION/ICri.;NT/i4SErl,N0U,NOFIIPeMIULAG
INTEGER SIZE1OISIZE20,63,UFAhlrAMIkikujOICT10,DiCT20

1-FORhAT(2IF)
3 FORMAT(4t2C)
57 FORMAT(1X08HERRCk - THE WORD St2A1Gs_
*2411$ IS A( ,.EIWY IN THE LIST)

71 FORtIA.61X415HIRRO13 - THg WOR $4A10,
*24HS. IS ALOEAY IN THE tISTY'

101.FORMATU1XEKNOR THE AAD $s200,
*201i$ IS N(;T If T17.E LIST)

121 FORMAT(/i1X116HEROR - THE itIORd ;$,A10,

*2.011$ '';CT IN THE LIST)

-301 FURNAT(//%1X123h10 LEITER LISTISIZE =* 1/5).

302 FGRMAT(AP(1X1t10)
303 kikMATii/AIX,23hp LETTER LIST. SIZE =',I5),

c
510 FORVAT(1111,40X14HpICTIONAFt/

B3=000000ccocoopccrqp0008:
/F(INLEx.c:.):G6 Tv 1G :
IF(INDEX.r1,4),G0 t0'.5-0Q
IF(INCEXa'ciG1- GC- TO .3(:0

IF ( INDEX .-F.r>42 ), XFLA.G =1

Ir(i- NtEX.FC.31, IFLAGil

305 ROPSAT,( /luft1X.2A10))

,
S.

C IpoEx=i-, TouNT'FAmTLIAR pvo uNPAmILIAR.woRns

C ,
ipoEi=2, pro 'NE4.1491i0S TO4HE DICTIMAO LIST

t -. INDEX=3.% r,ELET.E. 141./5 FROM .71-1.E UrcTICARY LISLI,C .. ',.., . , .
,

NO0=6
.

.,,
1.10=0 ', .

..

DO 21 I=1-1500
,...

iF(14ORD(I0)..E.6.B5) G0 TO 4.60---

. IF(w0RD(I,2).U.E;0).po.lo 50'
.

. 'C
: ,

,

.0 . ,2o LETTERIYORLS
, ,.

t
'

-?0 .43 J=1:SIZE20 .
. 1. - . .

..

IF.M0k0t,T,1 )-LICT2atiAl.) ): 4Lt:tf,15943,

. 4n. JP(W6RDIJ,2)'-.14P204,),22Y) 4407'43 '

'CONTINUE ;.'" ''.*1 '

IF(INEEX.'Fa.,116G0 tO:A.I
1,P(INCEX:+7.6.3):06. TU. 100 ,

4%.
' . * '

. .

AOD 'CEW.ORti TO, ENbe Lisi ,

. . . .. '.4 . '
SIZOO=SI7r20i1,'
(10 42 N=i

.., ,

..



A

ti

. ,

DICT20(SI7E2V0)00RD(IIN)
42 CONTMuE-.

GO To 21
44 IF(INLEX,ro.1) GO TO-11' .

IF(INCEX.Fo.3) GO TO 100-

ADO 1EW ?JoRD-70 INTERIOR OF LIST

SI2E2C=SI7E20+1

DO 46 L=1,K1
m=SIZE20-L'
D0.51 N=1,2
DICI20.(m+1,N)=CIcT20(Mipt

51 COivTINuE
46 CONTIUE

DO 52P4=1,2
DICT20(J,N)=v0RU(IIN)

52 CONTUDE
GO TO 21 .

47 IF1INEE*.F0.1) GOt TO 16
IF(INEE.E(.;.3) GO To.110

t

,

NEW WORD A,LREADy,- IN DICTIoNARY

,1 RITE(6,57) Cwa40.I:K),K=112)
GO TO 21

'.100 WRITE(.6111f (wORDJIIIWIK1=112)
21)

C
QELE'rE VDRD-

, -
C ,"

110 SIZE20=SI7E20-1 ;

DO 111 L:-...J,SI2E

DO ill N=4.2 .
111 DICT20(Lti=EICJ2C(L+11N)

GO TO 21.
,C
C° 10'LETTER WORDS
AC

50 JP P4-41

DO 600 Jp=i1SI2 16,100 A

F(14.0FD(1,1)'.01,71.0(JP)) 65U,650,610

610 4PP=JF
600 CONTINUE.
650 .00 *bd. JF,JppISIZ60

61.16260

I

. 57



4.
4

,60 CONTINUE
/F(INDEX.Fc.1) GO TO 11
IF(INDEX.rc.3) GO T0,120

ADD NEyi wCRP TO ENI*OF LIST

C
SIZE10r1SI7r10+1
DICT1C1YSI7E.10)=w0R0,(111)
GO TO 21

61 IF(INOEX.Eo.1) GO TO 11
IF(INGEX.E6.3) GO TO 120 '

C
C ADD NEW WCRD TO INTERIOR OF LIST

C

C

SIZE10=SIZE-10+1'
K=SIZE10-J
DO 65 L=1.h.
M=SIZE10-q.
DICT10(1 +1)=DICT10(M)

65 CONTI1.UE
. DICT1q(0)=.eQR.D(I.1)

GO TO 21
62 IF(INLEX:r0.1) GO TO 16

GO TO 130

NEW WORD ALREADY IN. DICTIONARY

WRITE(6,71) wORD(I11).
GO TO 21

.120 WRITE (6,1211. WORD(Ill)
GO' TO 21

C

C DELETE WORD
C

130 SIZE10=SIzE1'0-1'
DO 131 L=jSIZE1C

131 DICTiO(L)=DICT10(L+1)
Gb TO' 21

C

C:' UNFAMILIAR WORD'

C"
11 1Jour.nou+1

DO 33 N=1I2
UFAM(NOUIN)=WuRR(I,N)

33 CONTILUE
GO 10 21

C

(9

66



;Or .
4

'59

C' FAMILIAR WORD

16 ,NOF=N0F+1
DO 12 N=112
FOI(NCF,N)=WCRO(IIN),

12 CONTINUE
21 CONTINUE

400 RETURN
C
C
C INCEX=01 IT PUT DICTIONARY-L1ST

C
10 READ(811) SIZE101SIZE20

READ(813) (DICT10(T),I=1ISIZEI.0),

READ(E13) ((DICT20(I,J),J=1,2),I=11SIZE20)
RETURN

.
C. *

INDEX=41 OUTPUT THE DICTIONARY LIST

500 OITE(61310)
WRITE(61301) SIZE10

W6ITE(6,302) COICT10(I)I=11SIZE10)

WRITE(613n3) SIZE.20

(WRfTE(6.305) ((DICT20(I,J).J=1,2),I=IISIZE20)

RETURN
C

C
C WRITE THE NEW DICIIONAR LIST ON THE DISK FILE.

300'WRITE(9.1) Si2E10..SI2E20

WRYTE(9t3) (010101I),I=1.SIZE10)
i4RITE(9,3) ((DIOTZ0(I,J),J=112)I=11SIZE20)
RETURN
END

c


